control, freeway operations including ramp metering and toll collection, police, transit,
and transportation research. Centers incorporating or moving toward collocation include
the TransGuide Control Center in San Antonio, the State of Maryland CHART
Operations Center, the Montgomery County Traffic Management Center, the Michigan
Intelligent Transportation Systems Center in Detroit, and the Houston TranStar Center.
The Atlanta Advanced Traffic Management Center is scheduled to be available for the
1996 Summer Olympics.

Few evaluations of integrated facilities are currently available; however, stories from
integrated centers and the trend in developing them tell a compelling story about the
value of such facilities. The San Antonio TransGuide facility opened in the summer of
1995. The value of an integrated facility was demonstrated the week before the center
opened when an industrial plant fire erupted within view of freeway video monitoring.
Based on the visibility afforded at TransGuide, the fire was accessed and fought more
effectively, possibly saving the lives of several firefighters. Both local police and fire
agencies were convinced of the wisdom of their investment in collocation.
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ITS Deployment:

A Report from the U.S. DOT

Innovations
iniTS

BY CHRISTINE JOHNSON

he trouble with the future s vou

never get there. Many transportation
professionals—faced with 1ssues of
whether there's money to plow snow
and fix potholes—see the [TS vision of
vehicles that ~“sense” lane markers.
warn dnvers of danger. display person-
alized traffic information. and even
dnve as a distant promuse that won't be
fulfilled 1n this lifeume. ITS doesn't
seem to solve the problems of today
and. in the face of budget cuts. a brand
new transportation svstem seems hard
to jusufy. So for some professionais. an
intelligent transportation system (ITS)
may seem like the transportation equiv-
alent of “Star Wars.”

What ITS Is and Is Not...

The fact is. however. ITS is here
today. [t's affordable, and it is currently
being applied to some of today's
thorniest transportation problems—
safety. capacity and eavironmental
impact:
® Integrated traffic control systems
with bus pnonty systems
®m Freewavy management systems
including ramp metering and traffic
monitonng
® Transit fleet management svsiems
using automatic vehicle location (AVL)
and in-vehicle monitonng
@ Incident response svsiems
& Electronic tol] and fare collection
® High-speed commercial vehicle 1den-
tfication and weigh 1n motion
8 Travel information svsiems

Each of these systems rely on core
communications. computer and sensing
technologies that form the heart of the
intelligent transportation system of
tomorrow. These technologies are being
deploved today—not as components of
an ITS but often as stand-alone solu-
tions to current transportation prob-
lems. And they're vielding the desired
results: improved freeway speeds and
greater artenal throughput. faster acc:-
dent response. greater security and pro-
ductivity for transit fleets. and stream-
lining safety regulatory functions.

Several private sector [TS products
also are being introduced into the mar-

ketplace. Avis and Herz offer in-vehi--

cle global positioning satellite (GPS)
based navigation equipment. Ford will
shortly introduce 3 MAYDAY service
on its new Lincoln Continentals. also
based on in-vehicle GPS and cellular
telephone. Companies such as Metro
Traffic and SmartRoutes offer sophisti-
cated traffic reporting through increas-
ingly customized distnbution channels.
In other areas. citizens retrieve local
traffic information from the Intemet or
local cable nerworks. For pubtlic trans-
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portation. software is being developed
for innovative services such as route
deviation of fixed-route operations.

{TS 1s not science fiction. And 1t s
being implemented in our hifetime.

Deploying ITS
Components Today
to Build Tomorrow's
ITS Platform

Many ITS components will not be
tmplemented as “new’” budget line
tems. Todav, most countv. ity and state
budgets nclude traffic signal expendi-
tures. Most transit properties penodicai-
lv upgrade thetr bus communications
systems. Many states are investing n
freeway control and incident response
systems. How these systems. svstem
extensions and system upgrades are pur-
chased determunes whether they become
powerful components of a first-genera-
non [TS travel management system and
an integrated piatform for evolving the
next generation of {TS. or the Betamax
of transportation that locks junsdicions
into the technological past. Few ITS svs-
tems will be purchased and bwlt from.
the ground up as new budget items:.
Most will evolve from the incremental
decisions that we as professionals make
in our daily routines todav.

Will todav's procurements become
the stumbling blocks or the enabling
platforms of tomorrow’ The key '3
whether we “buv smart’—buy compo-
nents of an integrated system—or sum-
plv replace the stand-aione svstems °f
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cne sast As suronases ire made. we
qezd 1O sk whether rathic control.
sr22w iy 1nd [ransit management svs-
‘ems Nave the Japacity to one dav be
nt2grated. We need to ask whether the
2313 map-referenang svstems and com-
Tunications networks will be compau-
~e. ot whether they will be next vear's
lechnoiogical parners’

Core Infrastructure
for Metropolitan Travel
Management

Operanonal test results and earty

[TS svstem deployment to date ndicate
{TS wiil relv on a communications
:ntrastructure and a tratfic and transit
movement information base. Many of
the svstems components described
above :nvolve developing a communt-
catons wnfrastructure and information
databases. These systems can be
deployved so that each contributes to
the development of a larger. more
robust communications infrastructure
ind nformation base. Such foresight
will vield two beneficial results:
1. The performance of the stand-alone
svstem 1s substanuallv enhanced today.
For exampie. a transit property whose
AVL system can “taik” to the local traf-
fic control center can adjust transit
schedules based on current real-time
traffic conditions. A traffic and freeway
control center linked electronically to an
2Mergency response center can substan-
tially reduce response times——saving
lives and minimizing congestion. An
automatic toll collection system linked to
a traffic operations center can provide
addiuonal traffic flow information at a
fraction of the usual cost for surveillance.
2. The ITS electronic communications
and 1nformation platform enables a
number of new public and private ser-
vices. inciuding a cable TV traveler
channel. tn-vehicle messaging. travel
information delivered via kiosks. per-
sonal digital assistants (PDAs), cellular
phones. interactive television and other
distnbution media.

Based on these observations. U.S.
DOT has defined a core set of first-
level TS components that. if deployed
as an integrated system (albeit a com-
ponent at a ume). can form the plat-
form tor launching numerous public
and pnivate services and products. some
envisioned and many unimaginable
rodav. We are encouraging deplovment

Table 1. ITS Core infrastrGcture and Benefits
I

a Traffic Signai Control Systeme

Optimize traffic flow by adjusting signal timing and pattems in response to
reak-time traffic data. Coordinated, computerized traffic signais in Lexington,
Ky.. reduced stop-and-go traffic delays by about 40 percant and reduced

‘ accidents by 31 percent.
B Freeway Management Systems

by 25 percent.
. B Transit Management Systems

A formal program for improving traffic flow on high-volume roadway
segments via adjustments to ramp maetering rates, variable message signs
and highway advisory radio messages based on real-time traffic surveillance. ]
Ramp metering in Minneapolis, Minn., increased freeway speeds by ‘
35 percent and freeway capacity by 22 percent, and reduced accident rates

A program for managing bus operations based on reak-time bus location

routes and reduce run times allowed Kansas Gty, Mo., to eliminate seven |

b
; information. Using automatic vehice location (AVL) data to optimize bus
! busas from its fleet of 200. The savings paid for the system in two years.

illncldontm

Programe
A program to identify and respond to vehicle accidents or breakdowns with
appropriate emergency services; restore roadway to full servics. The
Incident Management Program in Chicago, Iii.. has reducad the time to dear

incidents by 50 percent.
8 Electronic Fare Payment

® Electroniec Toll Collection

Systems
Asmmtocmwmwmwwkingmmmmmmw
add convenience for users and provide centralized information to transit
agency managers. in Los Angeles, Calif., ﬂnbomﬂudsmardsm
shown to exceed the costs by more than double.

Systone
A systam t0 allow nonstop toil payment. The Oklahoma Tumpike's
electronic toll collection system minimizes driver delays and has cut the
State’s operational cost per lane for toll collection by 91 percent.

B Regional Multimodal Traveler information Centers
Collect, analyze and distribute accurate, relisbie and timely traved {
information to travelers and commercial carriers when and where they want |
it. Montgomaery County, Maryland, broadcasts traffic conditions on major !
roadways to 180,000 homes via cable television. }

of the appropriate set of each of these
components in an integrated system in
each of our metropolitan areas.
Appropriateness and integration are
important themes.

Appropriateness. Each metropolitan
area will design its own system. tailored
to its specific needs (for instance, only
areas with toll roads wiil deploy auto-
matic toll collection). Some areas will
choose to electronicaily link individual
controf centers: others will consolidate
multiple functions. The Interstate
Svstem applied one design to the entire
country. but an intelligent transporta-
tion system will be designed to fit the
metropolitan area it serves. Decisions
will be made locally to address specific
regional needs.

Integrarion. Junsdictional authority
would sull exist—cities would run thetr

own traffic control svstems. and transit
properties would manage their own
fleets. However. traffic flow and transit
data would be available to other agen-
cies and couid be used for cooperauve
response in emergency situations and
regular distribunion to the traveling
public. The sysiem interfaces would
also follow a minmimum set of national
standards to ensure the motoring public
a base level of interoperability.
Coordinated. muitiagency responses 1o
various situations could be established
and. in some cases. control could be
delegated when a traffic center s
temporarily disabled or wants to con-
serve resources by delegating specific
traffic control authonty to another site
to reduce 1ts off-hour starfing.

Table 1 defines the components of
this core infrastructure. Each is both 2
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stand-alone svstem and a :omponent of
1 arger [TS ptatform. Each component
can and s being deploved on its own
merits. and each vields its own set of
benefits.

Cost—the Driving Force
for Deployment

[n the face of shrinking budgets.
some view [TS as an unatfordable luxu-
rv. No one expects that an enure intelli-
gent transportation system will be pur-
chased all at once as a brand new
svstem. Most of it will be built over
ume from system upgrades. expansions
and replacements. However. for the
sake of argument. the esumated price
tag to deplov “from scratch™ a com-
piete set of the core infrastructure
{Table 1) in a medium-sized metropoli-
tan area is $277 million. That seems
high. But weigh that cost against the
alternauves: 3277 million could pur-
chase seven or eight miles of urban
freeway or a few miles of light rail.
Either investment would reduce con-
gestion and umprove safety. but in only
that cortidor: the rest of the metropoli-
tan area would remain largely unaffect-
ed. A complete set of ITS core infra-
structure., however, will improve
effictency and productivity measurably
for all transportation systems—(ree-
ways. arterials and transit—across the
entire metropolitan area. As decision-
makers search for new ways to spend
less to do more. an intelligent trans-
portation system can be a political life-
saver.

Next Steps for the Local
Transportation
Protessional

In today’s climate of fast-paced
technological change, inaction is a de
facto decision. Certain simple actions
taken now can increase the productivity
of systems already in place, attract
investment partners to share in larger
systems and. ulumately, offer more ser-
vices to the customer—<citizens in the
local area.

1. Look at your jurisdicrion’s bud-
get. Are vou making core infrastructure
purchases? If so. are vou purchasing
expandable systems capable of linking
10 others? Do your current systems
have “linking™ capacity: are they inter-
compauble? [nvolve your metropoiitan

planning organization: find out’what
projects are being considered: could
thev be coordinated?

2. Look at your long-term commu-
nications needs refative to those likely
in other transportasion jurisdictions in
the region, and consider the economic
benefits of working together. Talk to
communications companies as they
explore means to “wire” regions for the
information highway. Many highway
and transit rights-of-way will have
barter value over the next two or three
vears: exchange them for the communi-
cations capacity needed for [TS infra-
structure. [n Missouri. a private com-
munications company (s laving
fiber-optic cabie along 1.250 miles of a
state right-of-way. The state transporta-
tion department will have access to a
complete communications backbone
for its ITS system. The state is responsi-
ble for all system compoaents it inter-
connects to the main fiber network,
which the pnivate company will wholly
own. operate and maintain. the compa-
ny’s total cost for deployment is expect-
ed to be about $45 million; Missoun
will pay nothing.

3. Ask some tough questions about
the compatibility of databases and
geographic references. Many agencies
are developing numerous databases,
most with geographic references. Some
databases support ISTEA management
systems, others are for real-time opera-
tions management, but they all repre-
sent tremendous effort and expense.
Are your local databases designed to be
shared electronically, in real time? Do
they have common geographic refer-
ences?

4. Convene the players. Technological
integration is only as good as institu-
tional willingness to work coilabora-
tively. Are the agencies making individ-
ual purchases of electronic equipment
talking to each other about the poten-
tial of integration? What can the pn-
vate sector contnibute—are they at the
table? If not, it is time to include them
in the conversation. Don’t limit coordi-
nation to one mode or just the public
sector. Ultimately, [TS is an intermodal
partnership.

S. Get smart and train others. Many
of us tend to make decisions within the
range of our comfort zones. but tech-
nology s moving so fast that the com-
fort zones we created for ourselves dur-
ing our professional training may have

become umuting We wil 7ave 10 make
Jdecisions on svsiem arocyrement. nte-
gration. communications design that
may exceed our professional back-
grounds. We need to find wayvs to
expand our skills and those of our work
forces.

6. Develop an evolutionary vision.
Each region must share a vision of an
integrated “end state” that has “buyv-
in” from a majonty of the region's pub-
lic and private sector plavers. The final
integrated svstem will not be purchased
or acgquired all at one time: it will be
preced together bit by bit. with each
agency or company contributing com-
ponents. data and :frastructure. To
avoud building a hodgepodge. evervone
must work with roughiy the same end
vision 1n mind and think total travel
options—not just highway travel. not
just transit travel.

7. Share travel informarion with the
public. Each component used data for
control and management purposes: this
data can be reformatted easily by a
variety of privaie sector companies and
distnbuted to the public as travel infor-
mation. This step is important: it’s the
only way citizens will expernience first-
hand the reality of the investment that
has been made. Ciuzen support for the
Montgomery County (Marviand)
County Transportation Operations
Center (TOC) swayed from passive to
positive after the TOC began transmut-
ting video from three traffic cameras
via cable television.

Next Steps for the
Federal Government

When the goal to build the
Interstate was set, the federal govern-
ment assumed multiple leadership roles
primarily by creating a special category
of funding and paying 90 percent of the
system'’s costs. The federal government
also facilitated setting standards for
everything from geometrnic design to
signing in order to achieve a nauonally
compatible system. The federal govern-
ment also supported a national training
effort under the 1970 Highway Act by
creating the National Highway
[nstitute.

As we begin construction of the next
generation of transportation in the
United States. the federal government
will again assume a leadership role. but
tailored to today's conditions. We are
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10 ‘onger 'inking 1 nation. we are
aow underpinning an existing infra-
structure with an electronic infra-
structure to 2xpand the original's
iwhether transit or highway) etfi-
Ziency and service to the community
that has grown up around 1t. A one-
size-tits-atl design was appropnate
ror the Interstate. but not for an [TS
infrastructure. This technological
underpinning must be Jesigned by
the people who will use 1t—based on
the needs of their parucular region.
but within a framework that pro-
vides for interconnecuvity and the
free flow of information and a miru-
mum level of national interoperabil-
1.

Funding. ISTEA now allows for
most core infrastructure compo-
nents to be paid for with regular fed-
eral-aixd funding, usually at an
30 percent federal participation
ratio. These same funds can be used
for reimbursement of up to 100 per-
cent of certain ITS projects related
to traffic control. ISTEA permuts
federal-aid funds to support operat-
ing and maintenance expenses of
traffic management systems.
Extending these flexibilities will
surely be an issue in the renewal of
the ISTEA legislation. Nevertheless,
while [STEA greatly expanded the
flexiblity with which the funds it
authorized could be spent. overall
transportation needs still exceed the
available resources. How these
funds are used—whether for invest-
ment in [TS technologies or simply
to pay for restoring deteriorating
pavements—remains a state/local
decision.

Architecture. Just as the federal
government drew the broad outlines
of the Interstate system to ensure
interconnectivity, U.S. DOT has
invested in developing a national
architecture to define minimum
requirements for information
exchange and allow for standards
development.

Standards. U.S. DOT also will
facihitate consensus among industry
and public investors of key stan-
dards to ensure interoperability of
certatn components and functions.
Perhaps more important, standards
will allow component interchange-
ability. promote developer confi-
Jdence that the varnious components

will “fit.” and ensure compeution uf
the marketplace.

Training. The pianning. design.
implementation. operatton and main-
tenance of [TS requires a cadre of
well-trained professionals at the fed-
eral. state and local levels. however,
sufficient numbers of these profes-
sionals curreatly do not exist to
enable effective deliverv of these
intelligent transportation systems.
Building on the recommendations of
a Professional Capacity Buiiding Task
Force that met in Apnl of this vear,
and the ITS Amenca Education and
Traiming  Strategic  Planning
Workshop in June. a strategic plan for
meeting [TS traimng needs has been
developed. The plan’s goals are to
assure that all transportation profes-
sionals. clected officials and the gen-
eral public are aware of the [TS pro-
gram: to identify federal. state and
local ITS technical training needs and
develop programs to meet those
needs: and to provide for the continy-
ing advancement of the profession
through university programs designed
to advance not only the state-of-the-
art but also the state-of-the-practice
of ITS. In the comng months, we will
be working with our state and local
partners; professional societies such
as ITE. ITS America and AASHTO:
colleges and universities: and the ITS
industry to fund and implement this
strategic plan.

Model Deployment. Within each
region, the ITS platform will be creat-
ed from hundreds of independent
decisions in dozens of public and pri-
vate agencies. The federal govern-
ment has proposed funding two or
three model deployments of the core
infrastructure to provide local deci-
sion-makers real “touch and see”
examples of the value of integration
and how it can be done—without los-
ing insttutional autonomy.

Closing Comments

Phase [ of the ITS revolution is
upon us. And ITS components are
now in the budgets of hundreds of
local agencies. [n our changing soci-
ety. the issue at hand is recognizing
the local potential for {TS procure-
ments and ensuring that decisions

made today will serve us tomorrow.
]
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